The field of asteroseismology has enjoyed a large swath of data coming from recent missions (e.g., CoRoT, Kepler, K2 ). This wealth of new data has allowed the field to expand beyond the previous limitation of a few extremely bright and evolved stars. Asteroseismology relies on accurate surface measurements for boundary conditions, but the predicted physical parameters in the Kepler Input Catalog (KIC) are unreliable for hot stars. We present stellar parameters of 25 candidate pulsating B star candidates in the Kepler field. We use blue optical spectra to measure the projected rotational velocity (V sin i), effective temperature (T eff ), and surface gravity (log g) using TLUSTY and Kurucz ATLAS9 model atmospheres. We find a large discrepancy between our spectroscopically derived parameters and those derived from photometry in the KIC and Gaia Data Release 2 (DR2). Using spectral energy distributions, we also measure the radii of these stars and later calculate the luminosities and masses. We find the extinctions (A V ) of these stars to be consistent with zero, which is expected for stars of high Galactic latitude.
INTRODUCTION
Although helioseismology has long proven to be an invaluable tool for calibrating models of the solar interior, general asteroseismological analysis was previously limited to a few extremely bright or evolved stars (Chaplin 2013) . With the wide-field, high-precision, Kepler and K2 missions, astronomers are now able to perform asteroseismology on tens of thousands of stars (Chaplin et al. 2011; Yu et al. 2018 ) across a broad range of temperatures and evolutionary status. Even in its final months, K2 has continued to provide insight into the pulsations of its target stars.
Despite the high Galactic latitude of the original Kepler field, 85 pulsating B-type candidates have been identified in that field McNamara et al. 2012) . They exhibit a range of nonradial pulsations (NRPs) with periods consistent with β Cephei variables, slowly pulsating B stars (SPB), and hybrids between those two classes. The precision light curves available with Kepler are proving to reveal many high frequency and low-amplitude modes, and with excellent frequency resolution, that are not detectable from the ground.
Asteroseismology of B stars with NRPs is currently being used to improve stellar structure and evolutionary models for hot stars (e.g., Saesen et al. 2010) . Their various pulsation frequencies probe different layers of their interiors. Doing so, however requires accurate boundary conditions at the stellar surface (e.g., Huber et al. 2012) . Spectroscopy allows accurate measurements of effective temperature, T eff , and surface gravity, log g, that are essential in constraining stellar radii, ages, and evolutionary spin-down rates. Knowledge of the projected rotational velocity, V sin i, is key for studying the angular momentum of NRPs.
One hurdle for the asteroseismic analysis of B-type pulsators in the Kepler field is the lack of accurate physical parameters for these stars. The KIC uses the SDSS g − r color as a temperature indicator, but the Rayleigh-Jeans slope of the hot star spectral energy distributions means that the g − r color is largely insensitive to temperature for B-type stars. The KIC photometric log g measurements are likewise poor since the g − r index does not sample the Balmer jump, which is strongly dependent on atmospheric pressure and thus log g. Balona et al. (2011) used spectroscopic line profile fitting to measure T eff of 30 B stars in the Kepler field and found substantial differences from the predicted T eff of the same stars in the KIC (Brown et al. 2011). Pinsonneault et al. (2012) published revised temperature scales for the KIC, but only for stars with 4, 000 K ≤ T eff ≤ 7, 000 K, which is substantially cooler than the stars considered in this work.
We present here the results of the measurements of T eff , log g, and V sin i of 25 candidate β Cephei, SPB, and hybrid pulsating B stars in the Kepler field with 8 ≤ V ≤ 16. Section 2 details our observations and data reduction of the spectra. In Section 3, we describe our measurements of T eff , log g, and V sin i of these stars using the Tlusty BSTAR2006 grid and Kurucz ATLAS9 model atmospheres. Comparing T eff and log g to the evolutionary tracks of Ekström et al. (2012) , we also measure the mass, radius, and age. Section 4 compares our results with the KIC and the Gaia Data Release 2 as well as other published works. Calculated distances from Bailer-Jones et al. (2018) using the Gaia parallaxes are also included in order to estimate extinctions (A V ) for these stars.
OBSERVATIONS
We observed each target using the KPNO 4m Mayall telescope with the RC spectrograph from 2014 May 9-13. We used the grating BL 380 in 2 nd order, a CaSO 4 order sorting filter, a 1.5 arcsec slit, and the T2KA CCD to achieve resolving power R = λ/∆λ ≈ 7, 200. With a central wavelength of 4340Å, this setup allowed us to observe the range 4,060-4,620Å, covering several useful helium and hydrogen lines. We reduced the raw spectra with the doslit package of IRAF. All spectra were wavelength calibrated using an FeAr arc lamp.
SPECTRAL MODELING
Two grids of synthetic spectra were used in our modeling process to measure T eff , log g, and V sin i. First, we used a grid of line blanketed, plane-parallel, local thermodynamic equilibrium (LTE) models generated using the ATLAS9 code (Kurucz 1994) for stars with T eff < 15, 000 K. The non-LTE (NLTE) Tlusty BSTAR2006 (Lanz & Hubeny 2007) model spectra were used for stars with T eff > 15, 000 K. We adopted grids of (Z/Z = 1) and a microturbulent velocity of V t = 2 km s −1 . Before fitting, we estimated T eff and log g of the stars based on the strength and shapes of the Balmer and helium lines. We measured the projected rotational velocity (V sin i) by using custom IDL codes to compare the observed profiles of He II λ4026, He I λλ4387, 4471, and Mg II λ4481 to limb darkened, rotationally broadened, and instrumentally broadened model profiles using steps of 10 km s −1 . For each step, we compared Σ(O-C) 2 ,the sum of the squares of the residuals, and determined the minimal value of a parabolic fit as the value for V sin i. The error in V sin i was determined by allowing a 5% tolerance in Σ(O-C) 2 . Table 1 lists the measurements of V sin i for all of the helium lines as well as their weighted averages.
We then modeled Hγ lines for T eff and log g using broadened models according to our measured V sin i along each point in our generated ATLAS9 grid or BSTAR2006 gird. Once we found the closest match with the grid, we used linear interpolation between the grid points to find the best fit for T eff and log g. The errors in T eff and log g were determined by allowing 5% tolerance of the Σ(O-C) 2 . Our T eff and log g measurements are recorded in Table 2 .
DISCUSSION
As expected, we find large discrepancies between photometrically derived T eff and log g and our measurements. In columns 2 and 3 of Table 3 , we show the derived T eff and log g from the KIC for our observed stars (Brown et al. 2011) . We include in column 4 of Table 3 the T eff from the recently released DR2 . Columns 7 and 8 of this table give our measurements using spectroscopic fitting as well as the uncertainties for these values.
We also include in columns 5 and 6 of Table 3 some revised measurements from Balona et al. (2011) and Pápics et al. (2017) . Balona et al. (2011) used metal-line blanketed LTE models to model their stars following the methods described by Østensen et al. (2010) . The biggest reason for the discrepancy with our results and those from Balona et al. (2011) is that they assume V sin i ∼ 0 km s −1 for all of their measurements. As a result, they overestimate T eff and log g significantly for stars with large V sin i, which leads to wider, shallower hydrogen lines which peak in strength around 10,000 K. Pápics et al. (2017) used the BSTAR2006 synthetic spectra (Lanz & Hubeny 2007) to measure the fundamental parameters of KIC 3459297. They also find V sin i = 109 ± 14 km s −1 for KIC 3459297, which agrees with our measurements. Figure 1 compares our results for T eff and log g with those from Balona et al. (2011) and Pápics et al. (2017) . To emphasize the dependency on V sin i, the sizes of the symbols are proportional to our measured value of V sin i.
Using our measured T eff and log g, we can compare model spectral energy distributions (SED) to photometric data to calculate the radii of our stars using
where F ν is the apparent monochromatic flux, F ν is the absolute flux at the surface of the star, and r is the distance to the star. F ν was calculated by converting the J, H, and K band magnitudes from the Two Micron All-Sky Survey (2MASS, Skrutskie et al. (2006) ) to fluxes using the zero-points from Cohen et al. (2003) . F ν was determined using model SEDs with our measured T eff and log g. We assumed no interstellar extinction (A V ) during this process, as these stars are above the Galactic plane where we would expect low A V values and they would have negligible effects in the J, H, and K bands. We used the BSTAR2006 models (Lanz & Hubeny 2007) for stars with T eff > 15, 000 K and ATLAS models (Castelli & Kurucz 2004) for stars with T eff < 15, 000 K. The distances were calculated by Bailer-Jones et al. (2018) by converting the parallaxes measured in DR2 using Bayesian statistics. Our error bars were calculated by propagating the errors from r, T eff and log g. We then used our measured log g and R to calculate the masses (M ) of our stars. KIC 11293898 likely has an underestimated mass, for reasons we discuss later in this work.
Using the non-rotating evolutionary tracks of Ekström et al. (2012), we calculated an approximate age of the stars by interpolating between tracks using T eff and R . In Table 2 , we include our measured R , M and age (τ ), as well as the calculated bolometric luminosity (L bol ) and the distances from Bailer-Jones et al. (2018) . We compare our T eff and log g to the non-rotating evolutionary tracks of Ekström et al. (2012) in Figure 2 . Our measured M and R are consistent with their positions along these evolutionary tracks for most stars.
The apparent magnitudes (V), bolometric absolute magnitudes (M bol ), bolometric corrections (BC), absolute magnitudes (M V ), and calculated A V are all listed in Table 4 . The V values in column 6 are from the SIMBAD database with an assumed uncertainty of 0.1 mag, and the BC values in column 3 are interpolated from Flower (1996) and Torres (2010). Using r, V , and our measurements, we can estimate A V . The extinctions are calculated using
We find that A V is consistent with the 3D dust map provided by Green et al. (2018) .
As mentioned before, we noticed our calculated mass for KIC 11293898 to be extremely low compared to its measured effective temperature. Using the non-rotated evolutionary tracks from Ekström et al. (2012), we can measure M and R based on T eff and log g. We find R = 5.16 R and M = 5.98 M for KIC 11293898. Using this R , we find r = 9752 pc, which is well over twice the value calculated by Bailer-Jones et al. (2018) .
Our goal with this publication is to improve the measurements of fundamental parameters for pulsating B-type stars in the Kepler survey. Using model fitting with the Tlusty BSTAR2006 grid and Kurucz ATLAS9 model atmospheres, as well as use of evolutionary tracks from Ekström et al. (2012), we measured T eff , log g, V sin i, M , τ , R , and L bol for 25 pulsating B-type stars . We find that the T eff and log g measurements from KIC and DR2 are unreliable for these hot stars and that improved stellar parameters are required to continue asteroseismic analysis of these stars. This work has made use of data from the European Space Agency (ESA) mission Gaia (https://www.cosmos.esa. int/gaia), processed by the Gaia Data Processing and Analysis Consortium (DPAC, https://www.cosmos.esa.int/ web/gaia/dpac/consortium). Funding for the DPAC has been provided by national institutions, in particular the institutions participating in the Gaia Multilateral Agreement. This paper includes data collected by the Kepler mission. Funding for the Kepler mission is provided by the NASA Science Mission directorate.
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